octopine and nopaline plasmid share sequences essential for oncogenicity (1, 6). Large plasmids ranging from 90 to 300 megadaltons have also been found in many Rhizobium species (15, 18). The precise role of these large plasmids in the symbiotic process is not yet clear. Recent results, however, suggest that at least in R. leguminosarum (13) and R. trifolii (12) functions related to nodulation and nitrogen fixation (16, 18) are plasmid borne. Recently we have reported (18) (i) the number of plasmids present in the strains used for this studies, (ii) the location of nif structural genes on a plasmid, and (iii) the relationships between Nif plasmids. In this communication, we show the presence of homology between the Nif plasmids of fast-growing rhizobia and both the octopine and nopaline Ti plasmid of A. tumefaciens. The homologous regions have been localized on the functional map of the Ti plasmids.
By use of the Southern blot hybridization technique the extent of DNA homology was determined between the Nif plasmid of a number of fast-growing Rhizobium species and Ti plasmids of the octopine (pTiAch5) and nopaline (pTiC58) type. DNA sequences common to these plasmids were located on functional maps of the Ti plasmids. No homology between Nif plasmids and the T region of Ti plasmids was detected.
Agrobacterium and Rhizobium belong to the family of Rhizobiaceae. Agrobacteria are closely related to fast-growing rhizobia (R. leguminosarum, R. trifolii, R. phaseoli and R. meliloti) but not to slow-growing rhizobia (R. japonicium and R. lupini) (26) . Both rhizobia and agrobacteria induce plant cells to proliferate. Although in both cases the cause of cell proliferation probably lies in a change in phytohormone balance, their mode of infection is quite different. Rhizobia invade root cells through an infection thread and induce well-organized root nodules specifically on leguminous plants. They act in a host-specific way (23) . Agrobacteria induce unlimited cell proliferation at wounded sites on many dicotyledons. This results in the formation of tumors, which can occur at any organ and are called crown galls. Agrobacteria often have a wide host range. The tumor-inducing ability of A. tumefaciens is controlled by a large plasmid designated as the Ti plasmid (22, 24) . Part of the Ti plasmid, termed T-DNA, gets stably established (2) and transcribed in the transformed plant cell (8, 27) . Three types of Ti plasmids have been identified so far in A. tumefaciens: octopine, nopaline, and null-type plasmids (20) . Octopine and nopaline are tumor-specific compounds, which are given the general name opine. The octopine and nopaline plasmids are distinguished by their ability to confer to their host the catabolism of the respective opines. DNA hybridization studies have shown that plasmids belonging to the octopine group are very similar, although those in limited host range strains could be different (21) . The plasmids of both other groups differ from one another and from the octopine Ti plasmids (7, 20 (16, 18) are plasmid borne. Recently we have reported (18) (i) the number of plasmids present in the strains used for this studies, (ii) the location of nif structural genes on a plasmid, and (iii) the relationships between Nif plasmids. In this communication, we show the presence of homology between the Nif plasmids of fast-growing rhizobia and both the octopine and nopaline Ti plasmid of A. tumefaciens. The homologous regions have been localized on the functional map of the Ti plasmids.
The bacterial strains and the plasmids used in this study are listed in Table 1 . We have shown previously that nif structural genes are located on pRlelOOla, pRtr5a, and pRph3622b (18) . For this study these plasmids were 32P-labeled in vitro and subsequently hybridized to Southern blots of pTiAch5 (octopine-type plasmid) and pTiC58 (nopaline-type plasmid) digested with the restriction endonucleases SmaI and HpaI. The results are presented in Fig. la (Table 2 ), it was found that the DNA homology exhibited by pRIelOOla. pRtr5a, and pRph3622h with region D fell in areas that are not common to pTiAch5 and pTiC58 (9). This explained why pRIelOOla hybridized to region D of pTiC58 but not to that of pTiAch5, whereas pRph3622b hybridized only the region D of pTiAch5. The location of homologous sequences, whether they are specific for the octopine or nopaline plasmid, in the virulence region D suggest that some virulence associated functions could be similar for Nif plasmids and Ti plasmids. In addition to the homology with some common regions of pTiAch5 and pTiC58, the Rhizobium plasmids shared some sequences that are specific for pTiAch5 and pTiC58. One region, which is homologous only to pRlelOOla, is a region of pTiC58 (Fig. 2) that directs nopaline catabolism (11). However, the Rhizobium strains used to not utilize nopaline (P. J. J. Hooykaas, personal comunication).
The results presented here thus reveal the 1.5 ,ug of (a) pTiAch5, (b) pTiC58 was digested with SmaI and HpaI, fractionated on a vertical 0.7% agarose gel (19 by 30 by 0.5 cm) and transferred to nitrocellulose (18) . Plasmid DNA (0.5 jig) was labeled by nick translation (18) to a specific activity of 2 x 107 to 5 x 107 cpm/,ug with 32P-labeled deoxyadenosine (Amersham Corp., 2,000 to 3,000 Ci/mmol). Southern blots were pretreated overnight at 68°C in 3x SSC (1x SSC is 0.15 M NaCl and 0.015 M sodium citrate) and 1 x Denhardt solution (0.02% polyvinyl pyrrolidone, 0.02% Ficoll, and 0.02% bovine serum albumin). Labeled DNA (3 x 106 to 6 x 106 cpm in 200 to 400 ml) was denatured for 10 min at 100°C in solution containing 0.5% sodium dodecyl sulfate and 100 ,ug of calf thymus DNA per ml and hybridized in fresh buffer containing 3 x SSC, 1 x Denhardt, and 2 mM EDTA. The filter was washed by incubating at 1-h intervals at 68°C, once in 1 x Denhardt, 3 x SSC, 0.5% sodium dodecyl sulfate, and 5 mM EDTA; three times in 3 x SSC, 0.5% sodium dodecyl sulfate, 5 mM EDTA; and finally with 2x SSC. 
